The asymmetric unit of the title compound, C 12 H 12 Cl 4 O 2 , contains two crystallographically independent molecules with almost identical conformations (r.m.s. overlay fit for the non-hydrogen atoms = 0.059 Å ). In each molecule, the central eight-membered ring has a distorted boat configuration, and two nonplanar four-membered rings are fused on either side of the eight-membered ring. A weak C-HÁ Á ÁO hydrogen bond links the two independent molecules. In the crystal, weak C-HÁ Á ÁO hydrogen bonds link the molecules into a twodimensional network parallel to (001).
Chemical context
The eight-membered-ring cyclic hydrocarbon, 1,5-cyclooctadiene (COD), attracts the attention of researchers because of its use as an intermediate product in the production of epoxides, suberic acid (1,8-octanodioic acid), caprylolactam (8-aminooctanoic acid lactam) and related chemicals and polymers (Dowd & Zhang, 1991; Zhang & Dowd, 1992; Mehta & Rao, 2006; Brady, 1981; Ghosez et al. 1971; Brady & Roe, 1971) . COD serves as a useful precursor in the syntheses of other organic compounds and as a ligand in organometallic chemistry (Shriver & Atkins, 1999) .
Ketenes, containing R and R 0 groups (where R, R 0 can be hydrogen), and formed cumulene enon systems are reactive compounds. The stability or reactivity of ketenes depends on the electronic structures of the R and R 0 groups. Ketenes providing electron-donating (+I or +M) R groups are stable, and their reactivity is low. Electron-attracting ketenes [containing (-I or -M) R groups] are less stable and behave in a more unstable manner in reactions.
Structural commentary
The asymmetric unit of the title compound contains two crystallographically independent molecules (Fig. 1) . Each molecule consists of a central non-planar eight-membered cyclooctadiene [B (C2-C5/C8-C11) and E (C14-C17/C20-C23)] ring system having two non-planar four-membered [A (C1/C2/C11/C12), C (C5-C8) and D (C13/C14/C23/C24), F (C17-C20)] rings fused on both sides. A weak C-HÁ Á ÁO hydrogen bond (Table 1) links the two independent molecules.
The conformations of the cyclooctadiene rings can be clarified from the torsion angles of the rings bonds (Table 2 ). The total puckering amplitudes Q T of the cyclooctadiene rings are 1.632 (3) Å (for ring B) and 1.631 (3) Å (for ring E). As can also be seen from the distribution of the torsion angles (Table 2) , the asymmetry parameters indicate eight local pseudo twofold axes running along C2Á Á ÁC8, C3Á Á ÁC9, C4Á Á ÁC10, C5Á Á ÁC11, the midpoints of C2-C3 and C8-C9, the midpoints of C3-C4 and C9-C10, the midpoints of C4-C5 and C10-C11, the midpoints of C5-C8 and C2-C11 (for ring B) and C14Á Á ÁC20, C15Á Á ÁC21, C16Á Á ÁC22, C17Á Á ÁC23, the midpoints of C14-C15 and C20-C21, the midpoints of C15-C16 and C21-C22, the midpoints of C16-C17 and C22-C23, the midpoints of C17-C20 and C14-C23 (for ring E) (Nardelli, 1983) . In the cyclooctadiene rings, the C-C bond distances vary from 1.514 (4) to 1.573 (4) Å (for ring B) and 1.508 (4) to 1.573 (4) Å (for ring E), while the C-C-C bond angles vary from 114.1 (2) to 121.8 (2) (for ring B) and 114.5 (2) to 121.6 (3) (for ring E). The mean ring C-C bond lengths and C-C-C bond angles are 1.537 (4) Å (for rings B and E) and 117.0 (4) (for ring B) and 116.9 (3) (for ring E). In the non-planar four-membered rings (A, C and D, F), the (C1/C2/C11) and (C1/C11/C12), (C1/C2/C12) and (C2/C11/ C12) (in ring A), (C5/C6/C7) and (C5/C7/C8), (C5/C6/C8) and (C6/C7/C8) (in ring C), (C13/C14/C23) and (C13/C23/C24), (C13/C14/C24) and (C14/C23/C24) (in ring D), (C17/C18/C19) and (C17/C19/C20), (C17/C18/C20) and (C18/C19/C20) (in ring F) fragments are oriented at dihedral angles of 155.2 (3), 155.7 (3) (in ring A), 158.4 (3), 158.6 (3) (in ring C), 157.2 (3), 157.5 (3) (in ring D), 155.1 (3), 155.7 (3) (in ring F).
Supramolecular features
In the crystal, weak C-HÁ Á ÁO hydrogen bonds (Table 1) link the molecules into a two-dimensional network parallel to (001) (Fig. 2) .
Synthesis and crystallization
The title compound was synthesized according to a literature method (Bosmajian et al. 1964) . For the preparation of the title compound, a mixture of COD (2.00 g, 18.5 mmol) and Zn powder (12.09 g, 184.9 mmol) in absolute ether (15 ml) was The molecular structure of the title compound with the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. The intermolecular C-H Á Á Á O hydrogen bond is shown as dashed line. H atoms not involved in hydrogen bonds have been omitted for clarity. Table 1 Hydrogen-bond geometry (Å , ). Table 2 Selected torsion angles ( ).
Figure 2 Part of the crystal structure viewed down [001] . Intermolecular C-HÁ Á ÁO hydrogen bonds are shown as dashed lines. H atoms not involved in hydrogen bonds have been omitted for clarity.
stirred for 15 min under a nitrogen atmosphere. Then, a solution of Cl 3 CCOCl (30.30 g, 64.7 mmol) in absolute ether (20 ml) was added to the mixture over 20 min, and stirred for 20 h under a nitrogen atmosphere. The reaction mixture was filtered, and the ZnCl 2 salt was removed. The reaction mixture was extracted with water (3 Â 10 ml). The organic phases were combined, and dried over MgSO 4 . The solvent was evaporated and the crude product was eluted in a silica gel (50.00 g) column, and was filtered using ethyl acetate/n-hexane (2:8).
The obtained solid product (yield; 1.55 g, 25%) was crystallized from CH 2 Cl 2 /n-hexane (1:4) solution over two days (m.p. 472-474 K).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . The C-bound H atoms were positioned geometrically with C-H = 0.97 Å (for CH 2 ) and 0.98 Å (for CH), and constrained to ride on their parent atoms, U iso (H) = 1.2U eq (C).
Acta Cryst. (2015). E71, 1000-1002 research communications Table 3 Experimental details. (Farrugia, 2012) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009 ). Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 88.4 (2) C18-C19-C20 87.2 (2) C8-C7-Cl3 110.7 (2) C20-C19-Cl7 111.5 (2) C8-C7-Cl4 120.0 (2) C20-C19-Cl8 120.5 (2) C5-C8-H8 111.5 C17-C20-H20 112.2
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